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Abstract

Background: Retention of study participants is essential to advancing Alzheimer’s disease (AD)
research and developing therapeutic interventions. However, recent multi-year AD studies have
lost 10% to 54% of participants.

Obijective: We surveyed a random sample of 443 participants (Clinical Dementia Rating [CDR]
< 1) at four Alzheimer Disease Research Centers to elucidate perceived facilitators and barriers to
continued participation in longitudinal AD research.

Methods: Reasons for participation were characterized with factor analysis. Effects of perceived
fulfillment of one’s own goals and complaints on attendance and likelihood of dropout were
estimated with logistic regression models. Open-ended responses suggesting study improvements
were analyzed with a Latent Dirichlet Allocation topic model.

Results: Factor analyses revealed two categories, personal benefit and altruism, as drivers of
continued participation. Participants with cognitive impairment (CDR>0) emphasized personal
benefits more than societal benefits. Participants with higher trust in medical researchers were
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more likely to emphasize broader social benefits. A minority endorsed any complaints. Higher
perceived fulfillment of one’s own goals and fewer complaints were related to higher attendance
and lower likelihood of dropout. Facilitators included access to medical center support and/or
future treatment, learning about AD and memory concerns, and enjoying time with staff.
Participants’ suggestions emphasized more feedback about individual test results and AD research.

Conclusion: The results confirmed previously identified facilitators and barriers. Two new areas,
improved communication about individual test results and greater feedback about AD research,
emerged as the primary factors to improve participation.

Keywords
Alzheimer’s disease; barriers; facilitators; retention

INTRODUCTION

Over 270,000 study participant volunteers are needed for longitudinal Alzheimer’s disease
(AD) studies [1].Recruitment and retention of study participants has been considered “the
greatest obstacle to developing new [AD] treatments [2].” Attrition and missed visits can
undermine the representativeness of a study and cause severe missing data problems,
particularly in longitudinal research [3-8]. Such longitudinal studies, often conducted at
the preclinical and prodromalphases of AD, are critical for the development of therapeutic
interventions [9-12]. These studies involve considerable burden for participants and their
families [13, 14]. As a result, multi-year clinical trials and observational studies have

lost between 10% and 54% of participants [14, 15]. Optimizing retention of participants
and ensuring that they regularly participate while enrolled in longitudinal AD studies are
essential to increase the effectiveness, validity, and generalizability of study findings to
advance AD research.

Previous studies have identified a variety of participant characteristics that may be
associated with attrition including age [16-18], gender [16], education [6, 17], race [6,

17, 19], neuropsychiatric symptoms [6, 20], cognitive impairment [6, 16, 17, 20], decreased
functional abilities [16], physical inactivity [6, 16], social isolation [6], questionable co-
participant reliability [6], and non-spouse informants [6, 21]. As these factors are largely
immutable, they provide little guidance for adjusting study design to improve retention.
Relatively little is known about AD study participants’ perceived facilitators and barriers

to participation and whether these affect their continued participation. Facilitators to
research participation in general for older adults include altruism [22, 23], access to the
latest evidence-based care [24, 25], gaining a better understanding of memory change

[26], and strong relationships with research staff [22, 24]. Barriers to retention of older
adult participants include illness [24] or family member death [27], institutionalization
[22], ambulatory difficulties [22], driving cessation [28], and inability to identify a study
partner [29]. Retention of underrepresented populations also warrants urgent effort [22, 30].
Research on barriers to recruitment of underrepresented older adults has revealed concerns
including inaccessibility of research sites [22, 24], mistrust of researchers [22,24,31-34],
unmet service needs [22], and researchers’ lack of familiarity with community norms,
values, and cultures [22, 34—38]. Establishing trust within the community by fostering

J Alzheimers Dis. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Gabel et al.

Page 3

connections at multiple levels has been identified as a facilitator to recruitment and retention
of racial and ethnic minority older adult participants [38-42].

To improve the retention of participants in longitudinal studies of AD, we conducted

a multicenter, mixed methods study to identify perceived facilitators and barriers to
longitudinal research participation and to examine their influence on retention, including
how regularly individuals participate (attendance rates) and dropouts. We surveyed 443
longitudinal research participants and 212 research study partners at four Alzheimer Disease
Research Centers (ADRCs) to identify perceived facilitators and barriers to ongoing research
participation. We tested the hypothesis that these facilitators and barriers would differ among
pre-specified subgroups (i.e., that participants from traditionally underrepresented racial and
ethnic groups, younger participants, and participants without cognitive impairment may
perceive more barriers).

METHODS

Participants

Research participants were recruited from active cohorts at four ADRCs funded by the
National Institute on Aging: Knight Alzheimer Disease Research Center at Washington
University in St. Louis (Knight ADRC), University of Pittsburgh ADRC (PITT ADRC),
University of Wisconsin ADRC (Wisconsin ADRC), and University of California—Irvine
ADRC (UCI ADRC). Participants and study partners were invited to participate if the
participant; 1) was 45 years of age or older, 2) was currently enrolled in longitudinal
studies, and 3) had a Clinical Dementia Rating (CDR®) score of<1 at their previous clinical
assessment. Participants were excluded if they were institutionalized and/or did not reside in
the geographic area of the ADRC.

Based on a random selection at each ADRC, participants were approached and invited

to participate in person or via phone call between scheduled ADRC visits. If interested,
participants and study partners completed informed consent. Written consent was secured
at in-person visits; verbal consent was obtained if the participant and study partner were
approached by phone or were unable to complete the survey during a study visit. This study
was approved by the Institutional Review Boards at all four sites and was conducted in
2018-2019.

Study procedures

Participants completed a 20-minute survey about facilitators and barriers to longitudinal
study retention in person or over the phone. In-person surveys were administered verbally
with a study team member between scheduled visits. Surveys were completed via phone if
the participant or study partner chose to complete the survey at a later date or provided
consent to the study over the phone. To address any problems with comprehension,
questions were repeated when requested, and participants could have someone with them
to assist in understanding the questions. All participants and study partners were instructed
to reflect on their most recent Uniform Data Set study visit at the ADRC prior to answering
questions. They were offered a $5 gift card as remuneration for participation. Trained and
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certified raters administered the survey. We utilized the National Alzheimer’s Coordinating
Center (NACC) Uniform Data Set [43, 44] to analyze demographic information for this
sample, which included gender, race, and ethnicity based on self-identification of the
participant.

We developed and piloted a participant and study partner version of the survey to address
facilitators and barriers specific to longitudinal studies of AD. The survey was based

on: 1) a review of the literature, 2) specific procedures and expectations of participants

in longitudinal AD studies, and 3) two standardized assessments [45, 46]. The survey
addressed the perceived burdens and benefits of participating in longitudinal AD studies

for participants and study partners. Items were ranked on a five-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree) unless otherwise noted. The final survey was
composed of 57 items, with two open-ended questions (see Supplementary Material).

We also analyzed two metrics of participation that impact retention: attendance rates and
dropouts. First, we calculated participants’ attendance rates based on the number of study
visits they had attended divided by the number of possible study visits for which they had
been scheduled. Second, we identified participants who had dropped out of the study. We
defined a dropout as a participant who was defined in the NACC database as no longer
receiving follow-ups and who had not died or been removed from the study as of October
18, 2020. Such a removal might happen, for example, due to a CDR score above 2.

Statistical analyses

Study responses and scores were entered directly by participants or a study team member
using Research Electronic Data Capture (REDCap) [47]. REDCap provides secure data
entry with real-time validation. REDCap servers for this study were housed in a firewall-
protected, limited-access data center managed by the Washington University Division of
Biostatistics. Quality control programs were executed to verify identification, evaluate
consistency, and monitor recruitment and retention. Secure data transfer was completed
using a standardized protocol. Response frequencies were computed for each item, and
open-ended responses were transcribed and thematically coded. Analyses were conducted in
STATA 15.1 (StataCorp, LLC, College Station, TX).

Principal component factor analysis was performed to estimate and explain the latent
structure of reasons for participation. Factors were rotated with varimax (orthogonal) and
promax (oblique) techniques. Regression scoring was used to generate factor scores on

the rotated dimensions. Linear regression analysis of the factor scores was by ordinary

least squares (OLS) with robust (Huber/White/sandwich) standard errors. OLS with robust
standard errors and the ‘medeff’ procedure were used in the mediation analysis. Analysis of
attendance rates was conducted with the procedure ‘fracreg’ (fractional logistic regression),
which is appropriate for proportions. Analysis of dropouts was executed with the’ firthlogit’
procedure (Firthlogistic regression), which is designed for rare binary events. The topic
models were estimated with ‘ldagibbs,” a Latent Dirichlet Allocation machine learning topic
model.
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RESULTS

Four hundred forty-three participants completed the survey across the four ADRCs.
Demographic characteristics for participants by site and overall are included in Table 1.

Goals of participation and perceived satisfaction

The participants’ general assessment of their participation was highly positive. The vast
majority (>84%) agreed or strongly agreed that their participation is valuable and that
they are accomplishing their goals for participation. Very few participants (<6%) agreed or
strongly agreed that they regretted their decision to participate or that they had had second
thoughts about participation.

Perceived facilitators

Common reasons for participation were to advance AD research and to benefit society and
future generations, but many participants identified multiple goals influencing their decision
to participate (Fig. 1). A factor analysis of the reasons for participation revealed that these
goals were organized into two general categories: those involving personal benefits and
those involving altruism (Table 2). The eigenvalues for the first three factors (2.38, 1.44,
and 0.09) strongly supported a two-factor model. An oblique rotation revealed only a weak
(0.18) positive correlation between the dimensions and very similar factor loadings to those
reported here.

Participants’ goals were associated their clinical status, with personal benefits systematically
emphasized more and societal benefits emphasized less by participants with documented
evidence of cognitive impairment (CDR>0). Those with higher trust in medical researchers
were more likely to emphasize broader social benefits. In addition, Black, and to a lesser
extent, Asian, participants were more likely to emphasize goals with personal benefits than
were White (the baseline category in the regressions in Table 2). To ensure that these results
were not due to differences across sites in participants’ reasons for participation, the analysis
included controls for ADRC site (PITT ADRC was the baseline category).

Perceived barriers

Overall, participants endorsed few challenges with their continued participation. A minority
(39%) of participants endorsed any of the 19 negative factors offered on the survey.
Complaints with which at least 5% of participants agreed or strongly agreed were: difficulty
keeping track of procedures (14%), fatigue (12%), inconvenient travel (11%), distance
(11%), visits too long (10%), emotional distress (7%), physical pain (7%), breach of privacy
(5%), and side effects (5%). The frequency and type of complaint was generally consistent
across age cohorts, sexes, and races. One exception was that more Black participants (15%)
expressed concern with privacy thandid White participants (4%). Based on a mediation
analysis, almost one-third (31%) of this effect was due to lower trust in medical researchers
among Black participants (Fig. 2).
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The effect of perceived fulfillment of one’s own goals and complaints on retention

For 405 of the 443 participants who responded to the survey, information was available
about the number of possible (scheduled) study visits and the number of completed study
visits as of January 25, 2021. The number of expected visits ranged from 0 to 13. We
identified 12 participants out of 443 as dropouts. Overall, the attendance rate was high. For
participants with at least two possible study visits (AM=377), 75% had perfect attendance, the
average attendance rate was 92% (SD=16%), and the lowest performance was 20%. Lower
attendance was associated with higher dropout rates (p<0.01, difference in proportions test).
Participants who dropped out had an average attendance rate of 59%, while those who
remained in the study had a rate of 93%.

Table 3 reports fractional logistic regression results estimating the effect of participants’
perceived fulfillment of their own goals and perceived complaints on their attendance

rates and Firth logistic regression results for their likelihood of dropout. The analysis of
attendance rates includes only participants with two or more possible visits and includes

a control variable for the total number of possible visits. The control variable ensures that
the number of possible visits does not confound the analysis because, for example, the
participants most committed to the study may have both relatively high attendance rates and
relatively long histories of visits. Also, these analyses included controls for the participants’
ADRC sites. This means that the estimated effects of complaints and fulfillment of one’s
own goals on attendance and dropouts were based on comparisons of participants within
study sites, not across sites.

Participants who reported that ADRC study participation fulfilled their goals had, on
average, higher odds of having perfect attendance (OR=1.46, 95% CI: 1.07-1.99) and a
lower risk of dropout (OR=0.26, 95% CI: 0.12-0.56). Participants with a higher number
of complaints had lower odds of having perfect attendance (OR=0.79, 95% CI: 0.71-0.87)
and were more likely to drop out than those with fewer complaints (OR=1.75, 95% ClI:
1.10-2.79). Of the nine most common complaints (Fig. 3), the only one that achieved a
statistically significant association with attendance rates and dropout risk was a breach

of privacy. This privacy effect (p<0.002) remained significant after Bonferroni correction
(p<0.01) for multiple hypothesis testing. Given that dropouts were rare, the data did not
allow for precise estimates of the effects of specific complaints on the risk of dropout.

We observed no independent effects on dropout rate or attendance of age, sex, education,
cognitive decline, or socioeconomic context (measured with area deprivation index). Race
did affect attendance, with lower attendance rates among Black participants compared to
White and Asian participants.

Open-ended comments about improving participant study experience

The survey included an open-ended question: “What is the most important thing that ADRC
researchers could do or already do to enhance your experience with the study?” Three

hundred seventy-two participants responded, typically with brief answers. Figure 3 presents
the results of a Topic Model summarizing these comments. The model excluded words with
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fewer than five letters and assumed comments focused on a small number of topics. We
selected eight topics based on model fit and the interpretability/coherence of the topics.

Many comments offered no suggestions or criticisms. The topics “satisfied with study,”
“positive experience,” and “find a cure” accounted for 45% of comments. The two most
common suggestions involved the topics “more feedback” and “learn more about AD.” The
remaining 25% of comments involved concerns related to travel, study partners, and finding
a cure for AD.

The participants’ topics of emphasis were consistent with their survey responses. For
example, the odds of emphasizing the topic* learn more about AD” in one’s open-ended
comments increased by 1.37 times (95% CI: 1.08-1.74) as one expressed higher agreement
that the reason for one’s participation was to learn about AD on the closed-ended survey
question. The odds of emphasizing the topic “provide feedback” rose by 1.31 (95% ClI:
1.05-1.63) as one’s evaluation of their most recent clinical assessment interview became
more negative. Finally, an increase in agreement that study visits were too long was
associated with 1.32 times greater odds (95% CI: 1.05-1.66) of emphasizing the topic “time
problems.”

DISCUSSION

This survey of study participants at four ADRC sites reveals that study participants vary in
how they view their participation, why they participate, and the barriers they encounter

to continued participation. These factors are important predictors of both how often
participants attend visits and whether they drop out. Thus, the survey identifies aspects of
study conduct and participant experience, including facilitators and barriers, that are relevant
to reducing dropouts and increasing attendance in longitudinal AD studies.

To our knowledge, this is the first multi-site systematic investigation of facilitators and
barriers to retention in longitudinal AD studies. Our two-factor analysis revealed that
participants’ goals for participation were for personal benefit or altruism, which are the
most common reasons participants enroll in clinical research [32]. Previous studies have
examined facilitators and barriers to study participation in other populations, but research

is limited for participants in AD studies. Facilitators to participation in the four ADRC
longitudinal AD studies included altruism [22,23], access to evidence based care (medical
center support and/or future treatment) [24, 25], learning about AD and memory concerns
[26], and enjoying time with staff [22, 24]. A limited number of participants identified

one or more barriers, including difficulty keeping track of procedures, fatigue, inconvenient
travel, distance, visits too long, emotional distress, physical pain, breach of privacy, and fear
of side effects.

While our findings are broadly consistent with previous literature [22-26, 32], they have
important implications for retention in longitudinal AD studies. Specifically, our results
indicate that perceived fulfillment of one’s own goals and concerns about the execution
of the AD studies, including lack of information about study findings and their impact on
the field of AD, may play a significant role in attrition and attendance. Furthermore, the
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analysis suggests that limiting attrition due to participants’ characteristics—such as trust in
medical research or cognitive decline—can be addressed by responding to the differences in
goals associated with these characteristics. For example, those with higher trust in medical
researchers who emphasized participating for societal benefit may respond to strategies that
appeal to their desire to advance AD research and benefit society and future generations.
Conversely, participants with CDR>0 were more likely to emphasize personal benefits from
participation than were those with CDR=0. These participants may be motivated to continue
participating, for example, if their concerns about memory are addressed. This is especially
important as those with cognitive impairment are at higher risk for attrition [6, 16, 17, 20].

Black participants also tended to participate for personal benefit, but they had lower
attendance rates (although they were not at greater risk for dropout) compared to White
participants [17, 48]. Addressing Black participants’ goals for participation and evaluating
barriers to participation over time, including low levels of trust in medical research,

lack of access to health care, and privacy concerns, have potential to improve retention.
Black participants and other underrepresented minorities are generally referred or recruited
for ADRC participation through different channels than White participants, which can
impact their reasons for participation and their risk for dropout [49, 50]. Strategies that
may positively impact retention include providing additional information about AD and
improving access to future treatments and medical center support.

The open-ended comments aligned with participants’ survey responses and identified areas
of study design that could enhance participants’ senses of fulfillment of their own goals
and contributions to the field of AD, and thus, retention. Participants suggested specific
types of facilitators that would address their own reasons for participating, as well as

their concerns. The most common suggestions revolved around increasing feedback about
the tests administered at study visits and providing more general information about AD
and related research. These could easily be accommodated under existing ADRC study
protocols, which frequently involve sharing diagnostic test results and holding events and
celebrations to thank participants [17]. Logistical considerations regarding travel, study
partners, and time demands were reported less frequently but also appear to be important
areas of concern.

The study has several limitations. Only current participants whom we succeeded in
contacting were included in the study. These participants may be unusually compliant or
committed. Additionally, due to the terms of the participants’ informed consent, we could
not survey participants who had already dropped out. These former participants—as well

as participants who were unwilling to participate in the survey—would likely be valuable
sources of information about attrition. Open-ended questions of those former participants
about their reasons for dropout would be a valuable complement to the structured survey
from this study. Although our participants were randomly selected from four ADRCs, the
results may not generalize to individuals at other ADRCs, where burden and retention tactics
may differ, or to studies performed in other settings. Although we had good representation
among Black and Asian participants, we had fewer participants from Hispanic ethnicities,
further limiting generalizability. These data were collected prior to the COVID-19 pandemic.
COVID-19 created additional retention challenges that should be examined in future studies.
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Also, we had very limited ability to evaluate the effect of remuneration on retention.
Wisconsin ADRC paid participants from underrepresented groups $50 per study visit.
We found no relationship between that remuneration and rates of attendance or dropouts.
Finally, we did not retain information on the mode of survey, which may have influenced
survey responses.

Despite these limitations, identifying and addressing participants’ perceived facilitators
and barriers are crucial to enhancing longitudinal participation in AD studies. In addition
to providing information about individual test results and feedback about AD research,
researchers should consider using methods to identify participants’ goals over time. These
may change for systematic reasons (e.g., an increase in CDR score), and tailoring strategies
to those changes may increase retention in longitudinal studies of AD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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enjoy time with staff

access to future treatments

access to medical center support

concerns about own memory

to learn more about AD

to benefit future generations of own family
to benefit society

to advance AD research

(=)

10 20 30 40 50
% of Responses
magree M strongly agree

Fig. 1.
Reasons for participation in ADRC.
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-0.43**

Trust in Medical Researchers
(1-not at all, 5-a great deal)

Black
(baseline category: White)

0.37%*

Fig. 2.

-0.36*

(-0.51%%)

Worry information not kept private
(1-strongly agree, 5-strongly disagree)

Page 14

Trust in medical research mediates effect of race on privacy concerns. The values in the
figure represent standardized regression coefficients. The value in parentheses is for the

total effect of Black race, which was estimated in a regression without trust in medical

researchers. All regressions included controls for other races and for study sites. **p<0.01,

*p<0.05, two-tailed test.
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"I can't think of anything. The staff are wonderful and really go out of their way to be friendly", "I think
they do everything; | don't know if anything could be better", "Already do everything they need to do,
they explain the goals and get updates"

Satisfied with study

"on

"Follow up on scoring and cognitive tests would be nice", "Give opinions about the status of my memory,
and give feedback on the test results and what they mean", "Would like to know about other studies"

Provide Feedback

"Actually, I've had a very positive experience; I've been fortunate to have found researchers who have
'

good...", "no suggestions, my experience is very positive. Everyone is very helpful", "Always been a very
positive experience"

Positive Experience

"Researchers need to become more creative to attract and maintain participants", "Provide more
research results and recent trends and findings in their research and Alzheimer's in general”, "Inform me
of the results of the research "

Learn More About AD

"Be on time for appointments. if | am giving up my time staff should be on time for participants",

"Change up the test questions each time you come back for testing", "Wish visits were not yearly, would
prefer every couple years or every 3 years"

Time Problems

"Continue what you are doing and continue to get funding to get a cure for the disease", "Find the answer
to what causes AD! Or how to stop or prevent", "Continue to develop ways to determine what causes AD
and how to cure it"

Find a Cure for AD

"preferable to interview study partner over the phone or email because it is difficult", "it was difficult for
me to get a response from the doctor", "Expressed frustration with scheduling so far in advance. Study

Study Partner Problems e "
partner feels it is too difficult"

"I would like there to be early testing. | am also interested in imaging, ...", "facilitate better post recovery
opportunities for participants who live far away...", "There's not a whole lot more to do; it is what it is. We

Travel Problems k
live 200 miles away"

o
o
[
=)
N

0.3 0.4 0.5 0.6 0.7 0.8 0.9
Average Proportion of Suggestions on Topic

Fig. 3.
Topic model of participants’ suggestions to enhance their study experience. The text

presented for each topic represents the beginning of the three comments with the highest
share of the specific topic.
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Table 2

i . L
Factor and regression analyses of reasons for participation

Reasonsfor participating Factor 1 (personal benefit) Factor 2 (altruism)

To advance AD research -0.04
To benefit society 0.09
To benefit future generations of own family 0.21
Because | have concerns about memory
To gain access to future treatments

To learn more about AD

To enjoy time with staff

To access medical center support

Predictors of the factor scores for each category of motivation (OLS regression coefficients and robust standard errors)

CDR Score >0 (0 if CDR=0; 1 if CDR>0) 0.59**(0.08) -033™*(0.11)
Trust medical researchers (1, not at all, to 5, a great deal) 0.09 (0.05) 0.32™%(0.06)
Male 0.10 (0.08) -0.07 (0.09)
Black 0.48**(0.1) 0.13 (0.15)
Asian 0.28(0.14) -0.08 (0.14)
Other race 057 *(0.28) -0.22 (0.29)
Knight ADRC ~0.35™*(0.11) -0.05 (0.14)
Wisconsin ADRC -0.2377(0.12) 0.09 (0.12)
UCI ADRC 0.14 (0.12) 0.09 (0.13)
N 439 439
Adjusted R 0.19 0.13

**p<0.01;

*p<0.05.

[, . .
Varimax (orthogonal) rotation.
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